Hypoxic toxicity of misonidazole in a glucose-6-phosphate dehydrogenase deficient mutant Chinese hamster ovary cell line.
The metabolic activation of misonidazole (MISO) and its effects on the hexose monophosphate pathway (HMP) and on cell viability were studied in hypoxic mutant Chinese hamster ovary (CHO) cells deficient in glucose-6-phosphate dehydrogenase and their parent wildtype cells. The metabolic activation of MISO was similar in both cell lines as indicated by the binding of 14C-MISO to the acid-insoluble fraction of these cells; it was decreased by the absence of glucose. In the wildtype CHO cells, MISO caused a significant stimulation of the activity of the HMP while in the mutant CHO cells no HMP activity was measurable, even in the presence of MISO. In both cell lines clonogenicity began to decline after 2 hr and trypan blue exclusion after 4 hr of hypoxic incubation. The effect of MISO on both parameters of cell viability was somewhat more pronounced in the wildtype CHO cells. This difference became especially significant at the longer incubation times. The results indicate that reducing equivalents for the metabolic activation of MISO are provided not only by the HMP but that pathways other than the HMP, such as glycolysis or pathways starting from mitochondrial tricarboxylates, are of similar or even greater importance in this respect.